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Abstract 

Introduction. - Taking care of a patient with an infected pressure sore necessitates a diagnosis allowing for a suitable treatment strategy. 
Aims. - To choose the dressings and topical antimicrobial agents that can be used as of 2012 in treatment of an infected pressure sore. 
Methods. - A systematic review of the literature with queries to the databases Pascal Biomed, PubMed and Cochrane Library from 2000 through 
2010 . 

Results. - Diagnosis of local infection is essentially clinical. It is subsequently difficult to destroy and/or permeabilize biofilm by means of 
mechanical wound debridement. Application of an antimicrobial product and a disinfectant solution are of utmost importance in this respect. 
Discussion. - The studies do not demonstrate that one topical product is better than another in wound cleaning. The papers recommending 
antimicrobial topics lead to the conclusion that they may be interesting, but show little clinical evidence of their beneficial effects. Dressings 
including silver, iodine, polyhexamethylene biguanide (PHMB) and negative pressure wound therapy could likewise be of interest, but once again, 
existing studies present only a low level of evidence (Grade C). 

Conclusion. - Local antimicrobial treatment can be used when there are signs of local infection (Grade C). Systemic antibiotic treatment is to be 
used when there are general medical signs of infection (Grade B). 

©2012 Published by Elsevier Masson SAS. 

Keywords: Pressure sore; Infection; Colonisation; Bacteriology; Germs; Biofilm; Treatment; Dressing; Medical devices; Advices 

Resume 

Introduction. - La prise en charge d’un patient porteur d’une escarre infectee necessite un temps diagnostic d’ou decoule la strategic 
therapeutique. 

Objectifs. - Determiner quels dispositifs locaux en dehors des supports et quels medicaments utiliser pour traiter une escarre infectee en 2012. 
Methode. - Revue systematique de la litterature avec interrogation des bases de donnees Pascal Biomed, PubMed et Cochrane Library entre 
2000 et 2010. 

Resultats. - Le diagnostic d’infection locale repose essentiellement sur la clinique. La difficult^ ensuite est de detruire le biofilm par detersion 
mecanique pour le rendre permeable et application d’un antibacterien ou d’une solution de nettoyage. 
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Discussion. - Les etudes ne montrent pas de superiority d’un produit par rapport a un autre pour le nettoyage. L’ensemble des travaux concernant 
1’application d’antimicrobiens locaux realises, permettent de conclure a un interet mais sans reelles preuves cliniques d’efficacite. Les pansements 
a Targent, les derives iodes et la TPN auraient un interet mais la encore les etudes sont d’un faible niveau de preuve (Grade C). 

Conclusion. - Le traitement local antibacterien peut etre envisage en presence de signes locaux d’infection (Grade C). Le traitement systemique 
antibiotique est mis en place en presence de signes generaux d’infection (Grade B). 

2012 Publie par Elsevier Masson SAS. 


Mots cles : Escarre ; Infection ; Colonisation ; Bacteriologie ; Germes ; Biofilm ; Traitement ; Pansement ; Dispositif ; Recommandations 


1. English version 

1.1. Introduction 

Pressure sore or pressure ulcer (PU) infection is a 
multifactorial process involving constant interactions between 
the host, an immune system, bacteria and the environment. 

When an infection is proven to be present, it delays scarring 
and exposes the patient to a risk of local (example: impairment, 
pain) or general (example: septicemia) complication. Pressure 
sore infection has got to be diagnosed and recognized as a 
pathological state totally differing from the natural colonization 
of the wound. 

Therapeutic strategy consists in adapting controlled wound 
healing to the local modifications created by the infection. 
Systemic therapy can be organized in cases where local 
treatment is insufficient and where the infections state is fully 
documented in accordance with bacteriological data in 
conjunction with the patient’s overall condition. 

1.2. Objective 

The objective of this article is to determine in view of the 
existing literature the local medical devices other than support 
surfaces to be specifically chosen as of 2012 for treatment of a 
patient suffering from an infected ulcer pressure sore. 

1.3. Material and methods 

Drawn up by the Sofmer [35], the method employed 
involves three main steps: a systematic review of the literature, 
a compendium of prevailing professional practices, and 
validation by a multidisciplinary panel of experts. 

1.3.1. Systematic review of the literature 

1.3.1.1. Study selection. A systematic review of the literature 
dating from 2000 through 2010 was carried out by two 
professional documentarians. The English-language keywords 
were: pressure sore, pressure ulcer, infection, colonization, 
bacteriology, biofilms, germs, dressing, prevention and control, 
local wound care, wound healing, therapy, practice guidelines, 
all devices included topical negative pressure therapy, 
evidence-based medicine, evidence-based nursing. The 
French-language keywords were: escarre, infection, colonisa¬ 
tion, bacteriologie, germes, biofilm, traitement, pansement, 
dispositif, recommandations. 


They were put forward by the medical bibliography 
selection committee composed of doctors representing 
PERSE, the SFGG, the SFFPC and the Sofmer. The data 
bases employed were: Pascal Biomed, PubMed and 
Cochrane Library. The material chosen for review was 
limited to articles in English and in French pertaining to 
adult human subjects and containing an abstract. An initial 
selection of summarized articles was carried out indepen¬ 
dently by the same committee in order to pinpoint those 
relevant to the general theme. The complete articles in an 
electronic or paper format were then transmitted to two 
experts. A second selection was subsequently performed by 
two experts, one from the association known as Prevention 
Education Research Pressure Sore Care (PERSE) and the 
other from the French French-speaking wound healing 
society (SFFPC) with the objective of retaining for further 
review articles dealing with treatment of pressure sores after 
having read the “material and methods” paragraphs of the 
previously selected articles. Lastly, the apparently pertinent 
abstracts of the articles cited as references in the publications 
retained were analyzed. 

The methodological quality of the articles retained for 
analysis was established on the basis of the Anaes grid [34] 
classifying studies according to four levels. Studies particularly 
lacking in methodological quality (inadequate randomization, 
insufficient number of subjects, imprecise nature of the 
intervention) were excluded. 

1.3.1.2. Criteria of evaluation. Four types of criteria were 
implemented with regard to the question of infected ulcer 
pressure sore: comparative studies, randomized or not, 
followed by cohort studies; reviews of controlled and case 
studies: 

• criteria of clinical and microbiological diagnostic evidence 
specific to pressure sores; 

• criteria of therapeutic evidence derived from comparative 
studies, randomized or not; 

• criteria of associated comorbidities; 

• criteria of a medicoeconomic nature such as length of stay, 
or analysis of the costs incurred in care management. 

1.3.1.3. Data analysis. Data analysis was carried out inde¬ 
pendently by two “blinded” readers working on behalf of two 
distinct French associations, PERSE and SFFPC. 
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1.3.2. Compendium of prevailing professional practices 
The compendium of professional practices dealing with 
predictive factors for PU was drawn up by a representative 
sample of the participants in the nationwide congresses of the 
four scientific societies (PERSE, Sofmer, SFGG and SFFPC) in 
the form of a yes/no or multiple-choice questionnaire 
(Appendix 1), with the replies being recorded through an 
electronic system. 

1.4. Results 

1.4.1. Review of the literature 

1.4.1.1. The articles selected. Starting with the Pascal 
Biomed articles, PubMed articles and Cochrane Fibrary 
databases, the committee selected 162 articles, all of which 
were retained for further review by the two readers. 

1.4.1.2. Methodological quality of the studies. Ratings of the 
methodological quality of the studies through application of the 
relevant Anaes criteria showed no inconsistency or discrepancy 
between the two authors. The studies selected presented levels 
of evidence II, III and IV along with levels of recommendation 
B and C. 

1.4.1.3. Data analysis 
Reading the articles. 

1.4.1.3.1. The local infection diagnosis. Essentially clin¬ 
ical [13,15,32], it is based on more or less obvious signs such as: 

• halted scarring process; 

• inflammatory signs: erythema, oedema, hot skin; 

• purulent discharge and more exudates; 

• discoloring or darkening of granulation tissue, brittleness of 
granulation tissue; 

• odors; 

• appearance of wounds on the periphery of the initial lesion; 

• altered local condition; 

• heightened local pain. 

Microbiological analyses [11,13,39] are useful not in diagnos¬ 
ing the infection, but rather in determining which bacteria are 
present in the wound and may be responsible for the state of 
infection that should be treated. They may be carried out by: 

• swabbing: superficial and thus subject to criticism, depending 
on the picking or removal technique used (in z, subsequent to 
cleansing of the wound); 

• suction; 

• biopsy is the most reliable technique, but it is invasive. 

An infection is defined when quantitative analysis reveals a 
number of bacteria greater than 10 5 CFU/g of tissue. However, 
this definition cannot be considered in current practice as a 
diagnostic criterion, since quantitative analyses are not 
frequently carried out by laboratories [12,40]. 

All bacteria are liable to cause infection [15]. 


Pressure sore (PS) flora are polymicrobial (> three bacteria, 
aerobes and anaerobes) [6,8,39]. 

Here are the bacteria most frequently found at the site of the 
sore: 

• aerobes: Staphylococcus aureus , Pseudomonas aeruginosa , 
the enterobacteria, streptococcus pyogenes [8,16,18,40,43]; 

• anaerobes: Prevotella , Bacteroides, Peptostreptococcus 
[39]. 

The presence of anaerobic bacteria appears to have been largely 
neglected, even though a number of experts congruently 
recognize their potential for virulence and even though they are 
more frequently found than aerobic bacteria in infected wounds 
[7,10]. 

The supposed presence of biofilm [7,9,41,43], which may 
have an impact on the infection process and/or pressure sore 
outcome, has been more and more frequently mentioned over 
recent years. 

Bacteria organization in a biofilm conglomeration is 
complex. This type of community allows the bacteria to 
structure, to create a three-dimensional matrix, and to protect 
themselves from outside aggressions (antiseptics, antibiotics) 
by exchanging their virulence and their resistance [41]. Their 
development takes place in a cycle comprised of several phases: 
adhesion, maturation and detachment [7]. The presence of 
biofilm seems to delay the scarring or healing process and to 
expose the patient to repeated infection episodes (during 
rupture or detachment) with potentially more virulent bacteria 
[ 1 ]. 

1.4.1.3.2. Local management of infected pressure sore 

Cleaning and mechanical debridement would appear to be 
indispensable. As a complement, use of a hydrojet is of 
particular interest [6,11,18,40]. 

Painstaking reading of the works by the different authors 
does not provide proof of the superiority of any one washing or 
cleansing technique in comparison with the others (water, 
physiological serum, Ringer, decontaminant) [26,39]. 

The effectiveness of antimicrobial application still presents a 
low level of evidence in the different works analyzed; though it 
may be of interest in colonized or infected wounds, its actual 
clinical effectiveness remains unproven. 

1.4.1.3.2.1. Silver dressing (Ag) [11,12,24,29,28,38,42]. A 
wide variety of Ag dressings have been proposed for use. They 
differ from each other in terms of the quantity of Ag released, 
the rapidity of its discharge and the support with which they are 
associated (alginate, hydrocellular, carboxymethyl cellulose 
fiber, carbon). Their in vitro antimicrobial activity has been 
demonstrated [19], but their effectiveness on the wound may be 
compromised by exudates and blood interfering with the Ag 
ions. 

1.4.1.3.2.2. Iodine derivatives [14,25,29,36]. Antiseptics of 
major importance (bactericide and broad-spectrum), with 
highly lethal activity on gram-positive and gram-negative 
bacteria. For several reasons, they must be used cautiously: 
their cytotoxicity when applied over a protracted period of time, 
diminution or absence of antimicrobial activity in the presence 
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of organic matters (pus, fibrin necrosis) and risk of sensitization 
(contact eczema, allergy) [3]. 

1.4.1.3.2.3. Polyhexamethylene biguanide (PHMB) dressings 
[24]. Antiseptics of major importance (bactericide and broad- 
spectrum), in the biguanide family, with highly lethal activity 
on gram-positive and moderately lethal activity on gram¬ 
negative bacteria. PHMB may be found in various soaked 
dressings, gels and solutions. 

1.4.1.3.2.4. Honey. Honey [5,32] has been highlighted for its 
effectiveness on MRSA. There exists another study presenting 
an inappropriate comparative element (sugar) [31]. 

Antibiotics are prescribed systemically in the event of 
general or local/regional signs of infection. A comparative 
study of two local antibiotics has been carried out, but its 
findings were lacking in significance [23,37]. Generally 
speaking, antibiotics are prohibited in local wound treatment 
since they exert considerable selective pressure, with a risk of 
having resistant bacterial strains emerge on the pressure sore 
(acquired resistance). When applied on malodorous wounds, 
metronidazole is an exception, since it is meant to treat a 
symptom (odor) and not an infection [11,14,16,36]. 

1.4.1.4. Some answers. No study provides a direct answer to 
the question put forward since the effectiveness of antibacterial 
products remains unproven [25]. 

That said, analysis of the articles may lead to adoption of the 
following, pragmatic line of conduct: 

• wash: decontaminate - remove all contaminants; 

• always manually remove necrosis (example: lower limb 
pressure sore in a patient suffering from arterial insufficien- 

cy); 

• drain manually, with dressings; 

• absorb while maintaining a humid environment (dressings); 

• with or without antibacterial product for 1 to 2 weeks, in the 
presence of local signs of infection following debridement, 
and in the absence of systemic antibiotherapy. 

Choice of antibacterial product requires consideration of four 
parameters: 

• the product spectrum (example: iodine derivative, bigua- 
nides, silver), its contra-indications and means of operation; 

• the galenic form (example: gel, solution) or the dressing with 
which the active substance is associated (example: alginate, 
hydrocellular, compress) in order to choose whatever is most 
suitable with regard to the wound; 

• previous patient allergy or intolerance; 

• the expected beneficial effects. 

1.4.2. Compendium of the prevailing professional practices 
For two-third of the professionals involved, infection 
diagnosis is not carried out by means of pressure sore removal. 
In fact, they generally initiate systemic antibiotherapy 
treatment. 

In three-quarter of the cases, local treatment involves silver 
dressings, and they are changed daily. 


1.5. Discussion 

Systematic review of the literature has uncovered a sizable 
number of studies, many of which nonetheless present low 
levels of evidence. Given this lack, no particular type of 
dressing can be systematically recommended. That said, there 
exist some partial indications as regards use of an antibacterial 
product. 

The reasons favoring selective and short-term use are: 

• insufficient proof of effectiveness; 

• potential toxicity during prolonged use that could disturb the 
healing process; 

• how little we know on the risk and consequences of systemic 
absorption [25]. 

These cautionary considerations may be nuanced or 
modulated by: 

• observations by clinicians who, without constituting proofs, 
have for around three centuries been underlining the benefits 
of antisepsis; 

• the difficulty of conducting conclusive clinical studies of the 
infection, difficulty due to the multifactorial nature of the sore 
and particularly to the fact that reliable microbiological 
sampling and testing (example: quantitative analysis and 
anaerobic bacteria) are hard to carry out; 

• persistent confusion between toxicity arising from long-term 
use and toxicity arising from short-term use; 

• ever more frequently raised hypotheses according to which 
antimicrobial application might forestall the development in 
bacteria in their biofilm form. 

In any case, it is advisable to avoid antiseptic solutions, which 
in comparison with saline solutions show high toxicity without 
proven benefits or advantages. Conversely, it is advisable to 
preferentially apply modem topicals (cream, dressing, gels), 
which are better adapted to the characteristics of the wound and 
less toxic, even though some studies tend to suspect that at high 
concentrations, they may in fact be toxic [34]. 

The presence of biofilm ought to be suspected in the event of 
failed local treatments (halted scarring) and repeated infections. 
It may play a role in more than 60% of chronic wounds [4,21]. 
The National Institute of Health (USA) has estimated that 80% 
of bacterial infections involve biofilm [11]. From a clinical 
standpoint, biofilm is not visible, except when it is particularly 
thick (and consequently quite old and highly mature). In such 
cases, it is most often described as slime at the surface of the 
pressure sore. 

When biofilm presence is suspected, manual debridement is 
indispensable, even without necrosis, in order to render the 
biofilm matrix permeable to antimicrobial action. In such cases, 
it is advisable to apply products of which the anti-biofilm 
activity has been demonstrated (in vitro) such as Protonsan ®, 
Iodosorb ^, Octeniline R or Stellisan 11 [2,22]. Since a biofilm 
can be reconstituted in less than 10 h, these products have got to 
be administered on a daily basis. 
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Among the antimicrobial products having been studied, the 
following are particularly noteworthy: 

• while honeys have been drawing increasing interest, their 
effectiveness (bactericide) depends on their floral source, and 
not all forms are equally suitable for wound treatment. It is 
consequently advisable to use the two species of Leptosper- 
mum (manuka and jellybush) from New Zealand and Australia. 

And since honey may contain Clostridium botulinum spores, 
it has got to be preliminarily sterilized and treated by gamma- 
irradiation before being applied to wounded skin, which means 
that honey referenced as food may consequently not be 
employed [30]. 

Moreover, when exudates abound, honeys quickly become 
ineffective, and with regard to particularly exudative wounds, 
their application has got to be repeated; since pressure sores are 
indeed exuding wounds, the use of honey is inherently limited; 

• silver dressings appear in numerous ongoing studies. 

Silver is active in its soluble form Ag + and in its oxide form 
AgO. 

It acts on Gram+ as well as Gram- by provoking cell death 
through its effects on DNA replication and on the membrane 
(proton pump). Risk of resistance is low [17]. 

Concentration in silver ion is highly variable according to 
the presentations, of which some are associated with 
sulfadiazine. 

As regards favorable action on scarring or healing, the 
evidence remains controversial, particularly on account of 
toxicity to keratinocytes at high concentrations; 

• iodine derivatives. 

Once widely used, they have been largely given up on 
account of their toxicity with regard to the wound and their 
potential overall effects. That said, it is essentially in in vitro 
studies that evidence of their toxicity has been found. 

They contain broad-spectrum antimicrobial power. 

Iodosorb l{ or Iodoflex® nonetheless remains particularly 
interesting because of its proven ability to absorb fluids and 
progressively release the iodine; this is due to interactions 
between its components (dextran (colloid), epichlorhydrin and 
iodine) that render the product effective on biofilm [33]; 

• maggot therapy: the antimicrobial action of maggot therapy 
is recognized and has been documented [18,20,27], 
particularly on S. aureus (including MRS A), E. coli and 
Proteus , even though the mechanisms of the antimicrobial 
activity have yet to be identified. They may be connected with 
the enzymes excreted/secreted by the larvae, and associated 
with bacteriophage action; 

• negative pressure treatment is not a form of treatment specific 
to infection. Its indication may be applicable to a pressure 
sore, whether it is infected or not, preliminarily to a surgical 
covering operation. 


Its positive effect in wound reduction is widely 
recognized, even when the wound is infected, and it also has 
a favorable effect with regard to the scarring or healing 
process. 

1.6. Conclusion 

Diagnosis of an infected pressure sore is first and foremost 
clinical. Bacterial tests and analysis by swabbing are merely a 
“support” providing at best partial information. The picking 
and removal technique, subsequent to cleansing of the wound, 
guarantees results of satisfactory quality. In clinical practice, 
infection defined as a number of bacteria greater than 10 5 CFU/ 
g of tissue is of only limited relevance. When confronted with 
an infected pressure sore, it appears necessary to be methodical 
and to contemplate each particular situation while taking into 
close account the wound itself, the patient’s overall condition 
(example: age, associated pathologies) as well as his 
environment (example: home, hospital). 

Washing (water/physiological serum) and decontamination 
(scrub solution) are aimed at removing all residues (pus, 
foreign bodies, soiled dressing fibers) present on the wound 
and likely to maintain the infection. The difference between 
the two consists in use or non-use of a scrub-type 
decontaminating solution with little antiseptic power and 
which may be replaced, when a shower is taken, by other foamy 
solutions such as soap. 

Effective washing and draining may at times suffice to 
forestall or to treat a local infection. The draining of 
exsudates and pus is ensured by alginate dressings, 
Carboxymethyl cellulose (CMC) fiber, draining or irrigo- 
absorbent compresses covered if possible by a non-occlusive 
dressing until the signs of infection disappear. Draining is 
consequently particularly applicable to chronic wounds. In 
cases where the draining appears to be insufficient and where 
biofilm presence is suspected, use of an antiseptic may be 
recommended. 

Local antibacterial treatment may be envisioned in the 
presence of comparably local signs of infection (Grade C). As 
for systemic antibiotic treatment, it is organized in the presence 
of general signs of infection (Grade B). 

Prevailing professional practices do not diverge with the 
recommendations to be found in the literature. 

Definitive recommendations will be drawn up by a pilot 
promotion group in accordance with the ratings to be given by a 
scoring group composed of 42 members designated by PERSE 
[10], the Sofmer [10], the SFGG [10] the SFFPC [10], and two 
representatives of patient associations. To be published in 
English and French, they will also be placed at the disposal of 
the general public on the Internet sites of PERSE, the Sofmer, 
the SFGG, and the SFFPC. 
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Appendix 1 

• Is the pressure sore infection diagnosis carried out by taking a 
bacterial culture? Yes, no 

• Do you change dressings: 
o Every day? A 

o Every other day? B 
o On saturation? C 

• The preferred treatment for an infected pressure sore consists 
in: 

o Local antibiotics A 
o Local antiseptics B 
o General antibiotherapy C 

• The local treatment is: 
o Honey A 

o Negative pressure therapy B 
o Silver C 


2. Version fran^aise 

2.1. Introduction 

L’infection de l’escarre est un processus multifactoriel faisant 
intervenir les interactions constantes qui existe entre l’hote, son 
systeme immunitaire, les bacteries et l’environnement. 

Lorsque 1’infection est averee, elle retarde la cicatrisation et 
expose le patient a un risque de complication locale (exemple : 
alteration, douleur) ou generale (exemple : septicemie). 
L’infection de l’escarre doit etre diagnostiquee et reconnue en 
tant qu’etat pathologique totalement different de la colonisation 
naturelle de la plaie. 

La strategic therapeutique consiste a adapter la cicatrisation 
dirigee aux modifications locales creees par Tinfection. Le 
traitement par voix generale peut etre mis en place si les soins 
locaux s’averent insuffisant et lorsque l’etat infectieux est 
suffisamment documente en fonction des donnees bacteriolo- 
giques et de l’etat general du patient. 

2.2. Objectif 

L’objectif de cet article est de determiner aux vues de la 
litterature quels sont les dispositifs medicaux locaux (en dehors 
des supports) et si des medicaments peuvent etre retenus de 
fa^on plus specifique pour traiter un patient porteur d’une 
escarre infectee en 2012. 

2.3. Materiel et methode 

La methode utilisee, developpee par la Sofmer [35], 
comporte trois principales etapes : une revue systematique 
de la litterature, un recueil des pratiques professionnelles et une 
validation par un panel pluridisciplinaire d’experts. 

2.3.1. Revue systematique de la litterature 

2.3.1.1. Selection des etudes 

Une revue systematique de la litterature de 2000 a 2010 a ete 
effectuee par deux documentalistes professionnels. Les mots 


cles utilises ont ete en anglais : pressure sore , pressure ulcer , 
Infection , colonisation , bacteriology , biofilms , germs , dressing , 
prevention and control , local wound care , wound healing , 
therapy , practice guidelines , all devices included topical 
negative pressure therapy , Evidence-based medicine , Evi¬ 
dence-based nursing , et en fran^ais : escarre, infection, 
colonisation, bacteriologie, germes, biofilm, traitement, panse- 
ment, dispositif, recommandations. 

Ils ont ete proposes par le comite medical de selection de la 
bibliographic constitue de medecins representant PERSE, 
SLGG, SLLPC, Sofmer. Les bases de donnees utilisees ont ete : 
Pascal Biomed, PubMed et Cochrane Library. Les limites 
retenues pour cette recherche etaient: la presence d’un resume, 
des articles en langue anglaise ou franchise, des etudes 
concernant des sujets adultes humains. Une premiere selection 
d’articles sur resume a ete realisee de fa^on independante par ce 
meme comite afin de retenir les articles traitant bien de la 
thematique. Ces articles sous forme de texte integral ont ete 
transmis sur support electronique ou sur papier a deux experts. 
Une seconde selection a alors ete faite par les deux experts, Tun 
de P association Prevention education recherche soins escarres 
(PERSE) et T autre de la Societe frangaise francophone des 
plaies et cicatrisation (SLLPC) afin de retenir les articles traitant 
du traitement d’escarres infectees a partir de la lecture du 
paragraphe de materiel et methode des articles deja selec- 
tionnes. Enfin, une analyse des resumes des articles cites en 
references dans les articles retenus et qui apparaissaient 
pertinents a egalement ete faite. 

La qualite methodologique des articles retenus pour analyse 
est faite a partir de la grille de l’Anaes [34], qui permet de 
classer les etudes selon quatre niveaux. Les etudes de tres faible 
qualite methodologique (randomisation inadequate, nombre de 
sujets, intervention imprecises) sont exclues. 

2.3.1.2. Criteres d’evaluation 

Quatre types de criteres ont ete retenus dans le cadre de la 
question escarre et infection : etudes comparatives, randomi- 
sees ou non, suivi de cohorte, revues d’etudes controlees et 
d’etude de cas : 

• criteres de preuves diagnostiques cliniques et microbiologi- 
ques specifiques a V escarre ; 

• criteres de preuves therapeutiques a partir d’etudes com¬ 
paratives, randomisees ou non ; 

• des criteres de comorbidites associees ; 

• des criteres medicoeconomiques tels la duree de sejour, ou 
P analyse des couts lies a V ensemble de la prise en charge. 

2.3.1.3. Analyse des donnees 

L’analyse des donnees est realisee de maniere independante 
par deux lecteurs en aveugle, issus de societes differentes, 
PERSE et SLLPC. 

2.3.2. Recueil des pratiques professionnelles 

Le recueil des pratiques professionnelles concernant les 
facteurs relatifs a V escarre infectee est realise aupres d’un 
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echantillon representatif des participants aux congres 
nationaux des quatre PERSE, Sofmer, SFGG et SFFPC sous 
la forme de questionnaire (Annexe 1) a choix simple ou 
multiple, les reponses etant enregistrees a l’aide d’un systeme 
electronique. 

2.4. Resultats 

2.4.1. Revue de la litterature 

2.4.1.1. Articles selectionnes 

Fe comite a selectionne a partir de Pascal Biomed articles, 
PubMed articles, Cochrane Fibrary 162 articles. Tous ont ete 
retenus par les deux lecteurs. 

2.4.1.2. Qualite methodologique des etudes 

Fa cotation de la qualite methodologique des etudes a l’aide 
des criteres de V Anaes n’a mis en evidence aucune discordance 
entre les deux auteurs, les etudes selectionnees sont essentielle- 
ment de niveau de preuve II, III et IV et de niveau de 
recommandation B et C. 

2.4.1.3. Analyse des donnees 
Fa lecture des articles. 

2.4.1.3.1. Le diagnostic d’infection locale 
II est avant tout clinique [13,15,32] reposant sur des signes 
plus ou moins evidents qui sont : 

• P arret du processus de cicatrisation ; 

• les signes inflammatoires : erytheme, cedeme, chaleur ; 

• l’ecoulement purulent et la majoration des exsudats ; 

• la decoloration ou l’assombrissement du tissu de granulation, 
la friabilite du tissu de granulation ; 

• les odeurs ; 

• P apparition de plaies en peripherie de la lesion initiale ; 

• Palteration de l’etat local ; 

• la maj oration de la douleur locale. 

Fes analyses microbiologiques [11,13,39] ne permettent pas 
de poser un diagnostic d’infection, mais de determiner les 
bacteries presentes dans la plaie et potentiellement respon- 
sables d’un etat infectieux qu’il faudrait traiter. Elies peuvent 
etre realisees par : 

• ecouvillonnage : critiquable car superficiel, dependant de la 
technique de prelevement (en z, apres nettoyage de la plaie); 

• aspiration ; 

• biopsie : technique la plus liable, mais invasive. 

F’ infection est definie si V analyse quantitative revele un 
nombre de bacteries superieur a 10 5 CFU/g de tissus. Cette 
definition ne peut cependant pas etre retenue comme un critere 
diagnostic en pratique courante, les analyses quantitatives 
n’etant pas frequemment realisees par les laboratoires[ 12,40]. 
Toutes les bacteries peuvent provoquer une infection [15]. 
Fa flore de l’escarre est polymicrobienne (> trois bacteries, 
aerobies et anaerobies) [6,8,39]. 

Fes bacteries les plus frequemment retrouvees sur l’escarre : 


• aerobies : Staphylocoque dore, Pseudomonas aeruginosa , les 
enterobacteries, streptocoque pyogene [8,16,18,40,43] ; 

• anaerobies : Prevotella , Bacteroides, Peptostreptococcus [39]. 

Fa presence de bacteries anaerobies semble negligee meme 
si nombre d’experts s’accordent a reconnaitre leur important 
degre potentiel de virulence et bien qu’elles soient retrouvees 
plus frequemment que les bacteries aerobies dans les plaies 
infectees [7,10]. 

Fa presence supposee de biofilm [7,9,41,43] qui agirait sur le 
processus infectieux et/ou V evolution de l’escarre est de plus en 
plus evoquee ces dernieres annees. 

F’organisation des bacteries en mode biofilm est complexe. 
Elle permet aux bacteries de se structurer en communaute, creer 
une matrice tridimensionnelle, et se proteger ainsi des 
agressions exterieures (antiseptiques, antibiotiques) en echan- 
geant leur virulence et leur resistance [41]. Feur developpement 
s’effectue selon un cycle, en plusieurs phases : 1’adhesion, la 
maturation et le detachement [7]. Fa presence de biofilm 
semble retarder la cicatrisation, et exposer le patient a des 
episodes infectieux repetes (lors de la rupture ou du 
detachement), avec des bacteries potentiellement plus vir- 
ulentes [1]. 

2.4.1.3.2. La prise en charge locale de Vescarre infectee 

Fe nettoyage et debridement mecanique apparaissent 
indispensables. En complement, 1’utilisation de 1’hydrojet est 
particulierement interessante [6,11,18,40]. 

Fa lecture des differents auteurs ne met pas en evidence de 
preuve de superiorite d’une technique de lavage par rapport a 
une autre (eau, serum physiologique, Ringer, decontaminant) 
[26,39]. 

F’efficacite de 1’application d’antimicrobiens reste a un 
faible niveau de preuve dans V ensemble des travaux realises, 
permettant de conclure a un interet sur les plaies colonisees ou 
infectees, mais sans reelles preuves cliniques d’efficacite. 

2.4.1.3.2.1. Les pansements a Vargent (Ag) 
[11,12,24,29,28,38,42] 

Une grande variete de pansements a V Ag est proposee. Ils se 
differencient par la quantite d’Ag liberee, la rapidite de 
relargage de cet Ag, et le support auquel ils sont associes 
(alginate, hydrocellulaire, fibre de carboxymethylecellulose, 
charbon). Feur activite antimicrobienne in vitro a ete 
demontree [19], mais leur efficacite sur la plaie pourrait etre 
compromise par les exsudats et le sang qui interfereraient avec 
les ions Ag. 

2.4.1.3.2.2. Les derives iodes [14,25,29,36] 

Antiseptiques majeurs (bactericides et a large spectre), ay ant 

une activite letale forte sur les Gram+ et les Gram-. Ils doivent 
etre utilises avec precaution etant donne leur caractere 
cytotoxique lorsqu’ils sont appliques sur une trop longue 
periode, la diminution ou 1’absence d’activite antimicrobienne 
en presence de matieres organiques (pus, necrose, fibrine), et le 
risque de sensibilisation (eczema de contact, allergie). [3]. 

2.4.1.3.2.3. Les pansements au polyhexamethylene biguanide 
(PHMB) [24] 

Antiseptiques majeurs (bactericides et a large spectre), de la 
famille des Biguanides, ay ant une activite letale forte sur les 
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Gram+ et moyenne sur les Gram-. Le PHMB est retrouve dans 
differents pansements impregnes, gel et solutions. 

2.4.1.3.2.4. Le miel 

Le miel [5,32] est mis en avant pour son efficacite sur le 
SARM. Une etude est realisee avec un comparatif inapproprie 
(sucre) [31]. 

Les antibiotiques sont presents par voix systemique en cas 
de presence de signes generaux ou locoregionaux d’infection. 
Une etude comparative sur deux antibiotiques locaux a ete 
realise, mais non significative[23,37]. En general, les anti¬ 
biotiques sont prohibes dans le traitement local des plaies car ils 
exercent une pression de selection importante, avec un risque 
d’emergence de bacteries resistantes sur l’escarre (resistance 
acquise). Le metronidazole applique sur les plaies malodor- 
antes est une exception, destinee a traiter un symptome (odeur) 
et non une infection [11,14,16,36]. 

s 

2.4.1.4. Elements de reponse 

Aucune etude ne repond formellement a la question posee 
devant V absence de preuve d’efficacite des antibacteriens [25]. 

Cependant, il ressort de V analyse des articles une conduite a 
tenir pragmatique : 

• laver : decontaminer - oter les souillures ; 

• retirer mecaniquement la necrose sauf exception (exemple : 
escarre des membres inferieurs chez un patient souffrant 
d’insuffisance arterielle) ; 

• drainer : mecaniquement, avec des pansements ; 

• absorber en conservant un milieu humide (pansements) ; 

• avec ou sans antibacterien d’utilsation possible pendant une a 
deux semaines, en presence de signes locaux d’infection 
persistant apres detersion, et en V absence d’une antibiother- 
apie par voie generale. 

Le choix de V antibacterien implique une reflexion autour de 
quatre parametres : 

• le spectre du produits (exemple : derive iode, biguanides, 
argent), ses contre-indications et modalites d’emploi ; 

• la forme galenique (exemple : gel, solution) ou le pansement a 
laquelle la substance active est associee (exemple : alginate, 
hydrocellulaire, compresse) afin de choisir le plus approprie a la 
plaie ; 

• les antecedents d’allergie ou d’intolerance du malade ; 

• le benefice attendu. 

2.4.2. Recueil des pratiques professionnelles 

Le diagnostic d’une infection ne se fait pas par prelevement 
d’escarre pour deux tiers des professionnels. Ils instaurent un 
traitement par antibiotherapie par voie generale. 

Dans trois quarts des cas, le traitement local comporte des 
pansements a base d’argent et le pansement est renouvele tous 
les jours. 

2.5. Discussion 

La revue systematique de la litterature comporte un nombre 
important d’etudes mais avec des niveaux de preuve faible pour 


nombre d’entre elles. Aucun element ne permet de recom¬ 
mander un type particulier de pansement dans cette situation. 
Toutefois, on retrouve des elements partiels de reponse en ce 
qui concerne 1’utilisation d’un antibacterien. 

Les raisons avancees pour un usage selectif et de courte 
duree sont : 

• le manque de preuves d’efficacite ; 

• la toxicite potentielle d’un usage prolonge qui pourrait gener 
la cicatrisation ; 

• le peu de connaissance sur les risques et consequences d’un 
passage systemique [25]. 

II est possible de ponderer ces considerations par : 

• des observations de cliniciens, qui sans constituer de preuves, 
ont mis en avant les benefices de l’antisepsie depuis environ 
trois siecles ; 

• la difficulte a mener des etudes cliniques probantes sur 
1’infection de par le caractere multifactoriel de 1’escarre et la 
difficulte a realiser des prelevements microbiologiques 
fiables (exemple : analyse quantitatives et des anaerobies) ; 

• les confusions entre la toxicite d’un usage a long terme et 
celle d’un usage de courte duree ; 

• les hypotheses de plus en plus souvent evoquees quant au fait 
que 1’application d’antimicrobiens permettrait de prevenir le 
developpement de bacteries en mode biofilm. 

Quoiqu’il en soit, il est conseille a ce jour d’eviter les 
antiseptiques en solution qui presentent plus de toxicite sans 
preuve de benefices par rapport a une solution saline et 
d’appliquer preferentiellement les topiques modernes (creme, 
pansements, gels), plus adaptes aux besoins de la plaie et moins 
toxiques, meme si certaines etudes tendent a suspecter qu’ils le 
seraient eux aussi, a des concentrations elevees [34]. 

La presence du biofilm doit etre suspectee en cas d’echec des 
traitements locaux (arret du processus de cicatrisation) et 

infections repetees. Elle concernerait plus de 60 % des plaies 

/ 

chroniques [4,21]. Le National Institut of Health (Etats-Unis) 
estime que 80 % des infections bacteriennes seraient liees au 
biofilm [11]. Cliniquement, le biofilm n’est pas visible, sauf s’il 
est tres epais (et done tres ancien et mature). Il est alors le plus 
souvent decrit comme un enduit visqueux (le slime) a la surface 
de 1’escarre. 

En cas de suspicion de biofilm, la detersion mecanique est 
indispensable, meme en absence de necrose, afin de rendre la 
matrice du biofilm permeable a 1’action des antimicrobiens. Il 
est alors conseille d’appliquer les produits dont l’activite anti¬ 
biofilm a ete demontre (in vitro) tels que le Protonsan ®, le 
Iodosorb ^, l’Octeniline® ou le Stellisan l{ [2,22]. Les soins 
doivent alors etre quotidiens puisqu’un biofilm peut se 
reconstituer en moins de dix heures. 

Parmi les antimicrobien ay ant fait l’objet d’etudes : 

• interet grandissant pour 1’utilisation du miel, mais tous les 
miels ne sont pas adaptes au traitement de plaie, leur 
efficacite (bactericide) etant dependante de leur source 
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florale. Aussi est-il conseille d’utiliser les deux especes de 
Leptospermum (manuka et jellybush) de Nouvelle-Zelande et 
d’Australie. 

Le miel peut contenir des spores de Clostridium botulinum. 
II doit done etre prealablement sterilise et traite par gamma- 
irradiation avant d’etre applique sur peau lesee, ce qui ecarte les 
possibilites d’utilisation du miel alimentaire [30]. 

Le miel est rapidement inefficace si les exsudats sont 
abondants, leur application doit etre repetee si la plaie est tres 
exsudative, ce qui semble en limiter 1’utilisation sur les plaies 
exsudatives telles que les escarres ; 

• les pansements a 1’argent avec de nombreuses etudes en 
cours. 

L’argent est actif sous forme soluble Ag+ ou sous forme 
d’oxyde AgO. 

II agit sur les Gram+ et les Gram- en provoquant la mort 
cellulaire par action sur la replication de l’ADN et sur la 
membrane (pompe a protons). Le risque de resistance est faible 
[17]. 

La concentration en ion Argent est tres variable selon les 
presentations dont certaines sont en association avec la 
sulfadiazine. 

Les preuves sont discutees quant a 1’action favorable sur la 
cicatrisation notamment du fait d’une toxicite sur les 
keratinocytes a concentration elevee ; 

• derives iodes. 

Ils ont ete tres utilises puis abandonnes du fait de leur 
toxicite pour la plaie et de leurs effets generaux potentiels. 
Cependant, les preuves de toxicite sont surtout demontrees dans 
les etudes in vitro. 

Ils ont un pouvoir antimicrobien de large spectre. 

Ce sont Iodosorb Pv et Iodoflex® qui est cependant 
interessant par sa particularity d’absorber les fluides et relarguer 
progressivement l’iode, grace a la reaction entre ses trois 
composants : dextran (colloi'de), epichlorhydrine et iode qui le 
rendent efficace sur le biofilm [33]. 

• la larvotherapie : 1’action antimicrobienne de la larvotherapie 
est reconnue et documentee [18,20,27] notamment sur le 
S. aureus (y compris le SARM), YE. coli et le Proteus , meme 
si tous les mecanismes de cette activite antimicrobienne n’ont 
pas ete identifies. Elle serait liee aux enzymes excretees/ 
secretes par les larves, et associee a une action 
bacteriophage ; 

• le traitement par pression negative n’est pas un traitement 
specifique de 1’infection. Son indication peut etre retenue 
pour une escarre infectee ou non en preparation a un geste de 
couverture chirurgicale. 

II lui est reconnu une action favorable sur la reduction de la 
plaie meme si elle est infectee et un effet favorable sur la 
cicatrisation. 


2.(5. Conclusion 

Le diagnostic d’escarre infectee est avant tout clinique. Les 
prelevements bacteriologiques par ecouvillonnages ne sont 
qu’un « support », avec des informations partielles. La 
technique de prelevement (apres nettoyage de la plaie) et les 
informations cliniques qui les accompagnent garantissent la 
qualite des resultats. L’infection definie comme un nombre de 
bacteries superieur a 10 5 CFU/g de tissus, est peu pertinente en 
pratique clinique. 

Face a une escarre infectee, il semble necessaire d’etre 
methodique et reflechir a chaque situation en prenant en compte 
la plaie, l’etat general du patient (exemple : age, pathologies 
associees) et son environnement (exemple : domicile, hopital). 

Fe lavage (eau/serum physiologique) ou la decontamination 
(solution scrub) sont destines a oter tout residus (pus, corps 
etranger, fibres de pansement souille) presents sur la plaie et 
susceptibles d’entretenir 1’infection. Fa difference entre les 
deux consiste a utiliser ou non une solution decontaminante 
type scrub au faible pouvoir antiseptique et qui peut etre 
remplacee s’il y a prise de douche par d’autres solutions 
moussantes (exemple : savon). 

Un lavage et drainage efficaces peuvent parfois suffire a 
prevenir ou traiter une infection locale. Fe drainage des 
exsudats et du pus est assure par des pansements type alginate, 
fibre de Carbomethyl cellulose (CMC), compresses drainantes 
ou irrigo-absorbantes recouvertes si possible d’un pansement 
non occlusif jusqu’a disparition des signes infectieux. Aussi 
sont-ils privileges sur les plaies chroniques. Cependant, 
1’utilisation d’antiseptique peut etre recommandee si l’effica- 
cite du drainage semble insuffisante et si la presence de biofilm 
est suspectee. 

Fe traitement local antibacterien peut etre envisage en 
presence de signes locaux d’infection (Grade C). Fe traitement 
systemique antibiotique est mis en place en presence de signes 
generaux d’infection (Grade B). 

Fes pratiques professionnelles ne divergent pas des 
recommandations issues de la litterature. 

Fes recommandations definitives seront redigees par le 
groupe de pilotage promoteur du travail a 1’issue des cotations 
attributes par un groupe de cotation compose de 42 membres 
designes par PERSE [10], la Sofmer [10], la SFGG [10], la 
SFFPC [10], et deux representants des associations de patients. 
Elies seront publiees en franqais et en anglais, et seront 
egalement disponibles pour le grand public sur les sites Internet 
de PERSE, la Sofmer, la SFGG, la SFFPC. 

Declaration d’interets 

Fes auteurs declarent ne pas avoir de conflits d’interets en 
relation avec cet article. 

Annexe 1 

• Fe diagnostic de 1’infection de 1’escarre est fait par un 
prelevement bacteriologique ? Oui, non 
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• Renouvelez-vous le pansement : 
o chaque jour ? A 

o tous les 2 jours ? B 
o a saturation ? C 

• Le traitement de choix 1’escarre infectee est : 
o des antibiotiques locaux A 

o des antiseptiques locaux B 
o une antibiotherapie generate C 

• Le traitement local utilise : 
o le miel A 

o la therapie par pression negative B 
o L argent C 
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